To describe the clinical and electroencephalographic features of a child diagnosed as having atypical benign partial epilepsy (ABPE) who suffered from frequent lapses of postural tone in the right lower limb that were considered to represent a focal epileptic negative myoclonus (ENM). Material and methods: Electrophysiological evaluation included four serial waking and two sleep EEGs. Moreover, the investigation included a polygraphic recording with simultaneous video-EEG monitoring performed in rest, during hyperventilation, and while standing up with the aim of capturing patient's typical seizures. Results: During awake the EEG showed frequent bilateral centrotemporal discharges maximal over the left central area. Moreover, we recorded short generalised paroxysms of spike-and-wave discharges accompanied by a clear transient cognitive impairment that were in keeping with absences. We also captured several episodes of sudden and unexpected loss of postural tone in the right lower limb. These focal inhibitory seizures were associated with brief diffuse but asymmetrical paroxysms of irregular spike-and-wave discharges maximal over the left side. EMG flattening of the right quadriceps muscle was time-locked to the midline of the slow-wave component of the diffuse spike-and-wave discharges. Conclusions: ENM leading to focal lapses of postural tone in lower extremities may be a predominant type of seizures in ABPE. A polygraphic recording with video-EEG monitoring is essential to confirm the diagnosis, and to detect other concomitant seizures, such as atypical absences. In our case, ENM could be more likely due to a transient disruption of cortical function.
INTRODUCTION
Aicardi and Chevrie 1 coined the term atypical benign partial epilepsy (ABPE) of childhood to identify a rare electroclinical entity that occurred in mentally normal children with multiple types of seizures, and interictal centrotemporal spikes on the waking electroencephalogram (EEG). Later on, others authors observed similar cases and suggested that they could represent a particular epileptic syndrome with favourable prognosis 2 . Recently, a study has described the full spectrum of the clinical and electroencephalographic features of ABPE in the hitherto largest group of patients suffering from this disorder 3 . Although this investigation has contributed remarkably to delineate the characteristics of this epilepsy syndrome, one of its conclusions was the need of future researches, including detailed ictal polygraphic recordings, in order to further advance in understanding the physiopathology of its clinical manifestations. The purpose of this article is to describe the clinical and electroencephalographic findings from a young girl diagnosed as having ABPE who suffered from frequent focal lapses of loss of postural tone in the right lower limb that were considered to represent a focal epileptic negative myoclonus (ENM). We report a detailed video-polygraphic analysis of her seizures and discuss the electrophysiological implications.
MATERIAL AND METHODS

Electrophysiological investigation
Electrophysiological evaluation included four serial waking and two sleep EEGs with hyperventilation and photic stimulation that were carried out employing cap electrodes applied according to the International 10/20 System. These EEGs were interpreted by a certified neurophysiologist (J.L.F.-T.). All EEG recordings were obtained on a digital Micromed EEG machine (Brain Quick System 2) with a high-frequency filter at 70 Hz and time constant at 0.3 seconds. Moreover, the study included a polygraphic recording with video-EEG monitoring performed in rest, during hyperventilation, and while standing up with the aim of capturing patient's typical seizures. We included electromyographic recording with surface silver-disk electrodes from the right deltoid and quadriceps.
Clinical case
An 8-year-old right-handed girl was admitted to our paediatric outpatient clinic referring five right unilateral motor seizures over the last 9 months. She was born after an uneventful pregnancy and delivery and had normal development. There was no family history of epilepsy or neurological diseases. She reported some episodes of uncontrolled clonic movements affecting the right upper and lower limb for several minutes. Consciousness was fully preserved and she was able to speak intelligibility during the attacks. Three seizures occurred during the waking state and two in sleep. Two seizures followed by a right hemiplegia lasting up to 30 minutes. There was no somatosensory aura preceding the seizures. Physical and neurological examination was normal. A waking EEG performed after partial sleep deprivation showed frequent centrotemporal spikes and sharp slow-wave complexes compatible with the diagnosis of rolandic epilepsy ( Fig. 1) . A computed tomography (CT) scan of the brain was normal. Her parents informed about the benign nature of the process declined the onset of the antiepileptic therapy. Two months later, she suffered from a generalised tonic-clonic status epilepticus and was transferred to the intensive care unit of another hospital and she was treated with intravenous infusion of midazolam. Finally, she was discharged with a normal neurological examination and on treatment with valproic acid (VPA) (20 mg/kg/day). Four months later, she presented with sudden episodes of brief loss of tone in the right leg that occasionally caused her fall to the floor. These events occurred several times daily. She did not have partial motor or generalised seizures. On the view of this symptomatology, a video-polygraphic study was indicated.
RESULTS
Video-polygraphic evaluation
During awake the EEG showed frequent bilateral centrotemporal discharges maximal over the left central area, and occasionally generalised and diffuse spike-and-wave paroxysms. The background activity was normal. Firstly, we evaluated the cognitive function during this state. For this purpose, the patient was asked to tap rhythmically on a metallic surface with a pencil. We recorded several brief generalised paroxysms of spike-and-wave discharges during which the girl stooped tapping with the pencil demonstrating a clear transient cognitive impairment associated simultaneously with the epileptic activity ( Fig. 2(A) ). These events were interpreted as absences.
Subsequently, the patient was asked to remain standing up in order to record her atonic seizures. We captured several atonic seizures involving the right lower extremity similar to those described by the child in the paediatric outpatient clinic. During these attacks, the girl suffered from repeated episodes of brief and unexpected loss of postural tone in the right leg. The intensity of the symptomatology was remarkably variable from slight sensation of weakness or instability to severe loss of equilibrium. The duration of the seizures was variable ranged from 250 to 400 milliseconds, and sometimes occurred in clusters. These focal inhibitory events were immediately followed by an intense recuperation of the tone and corporal position but it was never accompanied by jerks. Focal atonic seizures did not precede by an aura and were not precipitated by sensory stimuli, such as touch, sound or startle. The EEG showed short diffuse but asymmetrical paroxysms of irregular spike-and-wave discharges maximal over the left side associated with momentary EMG flattening of the right quadriceps muscle (Fig. 3) .
Finally, the girl was asked to sleep. The EEG showed continuous or almost continuous diffuse spike-andwave discharges that involved more than the 85% of the recording, therefore, in keeping with the diagnosis of continuous status epilepticus during slow sleep (Fig. 2(B) ). 
Detailed analysis of polygraphic recordings during focal ENM
The episodes of sudden loss of postural tone in the right lower limb were time-locked to the midline of the slow-wave component of the diffuse epileptiform discharges (Fig. 4) . These paroxysms were slightly asymmetrical with maximum over the left hemisphere. The duration of the focal inhibitory seizures was brief, and consciousness was fully preserved. She never experienced myoclonic jerks.
Clinical and electroencephalographic evolution
After the video-EEG-polygraphic recording, we decided to increase the dosage of VPA to 39 mg/kg/day. However, focal inhibitory seizures of the right lower limb persisted. Over the following weeks, the patient suffered from a generalised tonic-clonic seizure, and VPA dosage was increased to 45 mg/kg/day. Subsequently, we decided to initiate also treatment with low dosages of clobazam (0.4 mg/kg/day). At that time, magnetic resonance imaging of the brain was normal. The child experienced a marked clinical and electroencephalographic improvement for almost 4 months. However, atonic seizures leading to falls to the floor recurred. In one of these episodes, the child suffered from a wrist fracture. Although detailed neuropsychological evaluation was not done, intellectual decline was not observed during the first year follow-up, and the scholar progress was fair. At present, after 2 years follow-up, the clinical evolution has been notably fluctuating, and periods of seizure control have alternated with phases of frequent and intractable seizures causing significant alteration of the child's life. In addition, she has complained of problems of concentration and attention, and humour changes during the epochs in which focal seizures were more frequent.
DISCUSSION
ENM is defined as an inhibition of muscular activity, resulting in a brief lapse of the postural tone, time-locked to a paroxysmal electroencephalographic event, without any evidence of a preceding myoclonic phenomenon 4, 5 . ENM is a rare epileptic condition whose exact physiopathology remains unresolved. It has been associated with very diverse clinical situations, such as ABPE, cortical malformations, antiepileptic drug tapering, or more recently hemimegalencephaly 2, 3, [5] [6] [7] . The intensity of the clinical manifestations may be markedly variable, and it may oscillate from slight focal atonia to severe gait disturbances originating pseudoataxia 8 . Although detailed studies have approached the physiological basis of this condition, the results have been heterogeneous.
Our patient suffered from diverse types of seizures, including absences, partial motor and focal inhibitory attacks. The waking EEG showed frequent interictal centrotemporal spikes which increased dramatically in slow sleep. Although her parents never noted episodes of staring or brief loss of consciousness, during the video-EEG examination we captured brief atypical absences. This fact demonstrates the importance to correlate the cognitive function and generalised epileptic activity when performing a video-EEG monitoring.
In our case, the EMG silent period was correlated to the slow-wave component of the diffuse epileptiform discharges. This observation is in accordance with other investigations in which the slow-wave component of the spike-and-wave complexes was narrowly associated with the inhibitory focal seizures. Thus, Wang et al. 9 , described two children suffering from brief atonic episodes involving the arms which coincided with the slow-wave component of the bilateral spike-and-wave complexes. Furthermore, Kanazawa and Kawai 10 described two cases of discontinuous status epilepticus characterised by repetitive asymmetrical atonia. Polygraphic ictal EEGs showed EMG flattening of the deltoid muscles coinciding with the slow-wave component of the diffuse epileptiform activity. Similarly Oguni et al. 11 reported, in a patient with ENM associated with contralateral rolandic spikes, a rough coincidence between the interruption of the EMG activity and the slow component of the spike-and-wave discharges. Other authors have reported similar findings 6, [11] [12] [13] [14] .
In these cases and in our observation, ENM may be more likely due to a transient inhibition of cortical motor function 6, 13 . However, not all studies have obtained these results, and some investigations have pointed out a significant association between the contralateral centroparietal spike component and ENM 4, 13, [15] [16] [17] [18] suggesting a cortical excitatory mechanism.
In respect of the clinical evaluation, although the antiepileptic medication reduced the number of the seizures and decreased the epileptiform activity on the EEG, these effects were transitory, fluctuating and unpredictable. Our observation is in keeping with the proposal that the treatment response remains uncertain when ictal epileptiform discharges form part of the natural history of the underlying condition as in the case of ABPE 6 .
In summary, ENM may be a predominant and severe clinical manifestation in ABPE. Detailed video-EEG-polygraphic evaluation is necessary for obtaining an accurate diagnosis.
